The genus Themeda Forssk. (Gramineae, Andropogoneae) has about 27 species in the (sub)tropical grasslands of the Old World (Clayton et al. 2014) . Some giant species (up to 6 m tall) may be vegetation forming and dominate grass wildernesses nearly impenetrable because of their razor sharp leaves, while the pungent calli of the fertile spikelets penetrate clothing and skin. Still, with their huge, pendulous inflorescences they are quite decorative.
Another may be Calamagrostis Rumph. It is not certain whether it is a Themeda at all. Rumphius described it as a giant grass forming tussocks behind which one can hide, or dense shrubbery which can conceal wild animals. He compared it to his Arundo farcta [= Miscanthus floridulus (Labill.) Warb.] and 'siree', i.e. 'sereh', Lemongrass, Cymbopogon citratus (DC.) Stapf, but said it served no purpose at all. Local uses included that as of T. arguens and in decorative wedding arches. The illustration is rather crude, and it is no wonder that Linnaeus (1762: 65) cited it under Schoenus lithospermus L. (= Scleria lithosperma (L.) Sw., Cyperaceae). It was regarded as T. gi gantea by Merrill (1917) . This is erroneous, as that species is a Philippine near-endemic. The only giant species of Themeda known to me from Ambon is T. villosa (Poir.) A.Camus var. polyantha (Brongn. ex Buse) Veldk.
Another species cultivated in the Uppsala Botanical Garden with unknown provenance was described by Linnaeus (1771) as Andropogon nutans, a combination he already had used in 1753 for an American species, now Sorghastrum nutans (L.) Nash (Veldkamp 1984) . In 1774 he renamed this to Andropogon quadrivalvis L. Houttuyn (1782) under Stipa arguens noted a curious grass that he had received from Thunberg collected in Japan, which in no way, he noted, could be the same as Linnaeus's species. He provided a beautiful illustration, but no name. His specimen is in G. Thunberg (1784a, b) described his duplicate in UPS as Andropogon ciliatum Thunb. and Willdenow (1806) , based on the one in B, as Anthistiria japonica, providing an epithet that has been in current use as T. japonica. Desfontaines (1792) renamed it to Anthistiria barbata. The involved nomenclature surrounding these collections and the names based on them is explained elsewhere (Veldkamp 2015) with as conclusion that the correct name for T. japonica is T. barbata (Desf.) Veldk.
The publication by Forsskåhl was overlooked by Naezén (1779) who in a PhD thesis under Linnaeus f. described Anthistiria with an illustration of bristled involucral spikelets, but without a species. Contrary to most Linnean theses which are to be attributed to either Linnaeus pater or filius, he is to be considered as the author of this one (Krok, cited by Stafleu & Cowan 1981) . The origin of the name was not given but seems derived from the Greek anthistèmi ('ανθιςτημι, placed opposite) and steira (στειρα, prow) in reference to the involucral bracts (Backer 1936: 31) . This was the generic name in general use until the end of the 19th century.
For some reason some later authors wrote this as Anthesteria, e.g. Sprengel (1817 Sprengel ( , 1824 , Trinius (1832) , C.B. Presl (1833), Hasskarl (1843) . Steudel (1854b) noted that this would refer to the 'ανθεςτηρια, the holy feasts, bacchanalia, of Bacchus (God of vine growing and harvesting, wine, intoxication, ritual madness, religious ecstasy, theatre, and fertility). He is often depicted with a crown of vine leaves and this might be an allusion to the involucral spikelets. Whatever, Naezén is to be followed, and Anthesteria, although probably intended as an orthographic correction has a different derivation and is a superfluous name.
The specific combination for Naezén's plant was provided by his supervisor Linnaeus f. (1782), A. ciliata, a clear superfluous name for Andropogon nutans L. (1771) and A. quadrivalvis. Yet, the epithet 'ciliata' remained long in use, e.g. by Camus (1920a Camus ( , b, 1922 and Roberty (1960) . Retzius (1783) accepted Anthistiria ciliata and described An thistiria imberbis. For some reason later authors, possibly because Andersson (1856) did so, cited Retzius as author of the first combination. Cavanilles (1799) described and depicted Anthistiria gigantea from Luzon which later caused widespread confusions with T. arundinacea (Roxb.) A.Camus, T. caudata (Nees) A.Camus, T. idjenensis Jansen, T. novoguineensis (Reeder) Jansen, and T. villosa (Poir.) A.Camus (incl. T. intermedia (Hack.) Bor), some sometimes regarded as varieties of it. It is here regarded as a Philippine near-endemic.
Palisot de Beauvois (1812) described Calamina with 5 species. He was obviously confused by the identity of A. gigantea, as he based his C. gigantea on it, but the illustration (t. 23, f. 1) clearly is Apluda mutica L., whereby it is the obvious lectotype and Calamina is superfluous for Apluda L. (Art. 52.1, McNeill et al. 2012 ). There may be an error of citation here, as so many others in this work, and Beauvois may have actually intended to depict C. mutica (L.) P.Beauv. based on Apluda mutica. He also included Calamina sehima, doubtfully based on Sehima ischaemoides Forssk., the type of Sehima Forssk. Roemer & Schultes (1817) accepted the name, reduced the number of species to 3, and although with some doubt retained C. mutica (L.) P.Beauv.
Gradually more species were discovered and described. Sprengel (1824) enumerated 15 in Anthesteria and distinguished two unranked taxa: Aristatae Spreng. and Muticae Spreng. with only Anthisteria gigantea (Cav.) Spreng. He apparently realised the confusion caused by Beauvois and tried to solve it by moving Calamina gigantea to Apluda gigantea (P.Beauv.) Spreng. Kunth (1829) cited 20 species, although of 6 he did now know what the names represented.
J. Presl (1830) also misinterpreted Anthistiria 'Linn.' and described and depicted next to Anthistiria tortilis J.Presl (= Cym bopogon tortilis (J.Presl) A.Camus) from Luzon and A. pilosa J.Presl (= Hyparrhenia bracteata (Humb. & Bonpl. ex Willd.) Stapf) from Peru, the new genus Perobachne with P. secunda (= T. gigantea (Cav.) Hack.) from Luzon. Perobachne seems to have been derived from pèros (πηρος) + b + achnè ('αχνη), mutilated chaff, for the upper lemma is not awned, or the awn is short (up 3.5 cm long) (Backer 1936: 435 Hackel (1887: 29) accepted Anthistiria, including Androscepia, Heterelytron, and Perobachne, accepting 9 species. In the Errata (p. 126) he realised that Themeda was the earliest name. He gave an extensive revision in 1889, without an infrageneric classification, if one discounts his key, and distinguished 8 species, 6 subspecies, 23 varieties, and 5 subvarieties. Because this monumental work is often the last word on Andropogoneae his classification is widely accepted until today.
Ms. Camus (1920a, b) also gave a survey of Themeda without infrageneric groups, but with 11 species, 8 subspecies, 29 varieties, and 7 subvarieties.
Pilger (1940) gave a brief summary in which he recognised 6 species. Roberty's (1960) numerological, non-Linnaean classification is mentioned for the record. He partly followed Bentham & Hooker f.'s classification and distinguished 4 sections, reducing Iseilema, Germainia, and Pleiadelphia Stapf. In sect. Themeda he had 9 species, 4 varieties, 24 subvarieties, and 3 formae.
Chen & Zhuang in Zhuang & Chen (1989) recognised two sections based on the relative position of the involucral spikelets and number spikelets in an involucre: Primothemedae for the species with the pairs of involucral spikelets unequally inserted, and Themeda for the equally inserted ones. They cited T. japonica (Willd.) Tanaka as its type, an obvious error for T. triandra.
Zhao (1998) enumerated 31 species and 13 varieties of T. tri andra, but did not mention the sections of Chen & Zhuang.
MoRPHoLogy
The dimensions of the ligules, leaves, especially their length in the larger species, had to be taken from the literature. Often no obviously mature ones were seen.
Perhaps there is a character in the pubescence of the margin of the ligule, but in practice the ligule is hard to find and easily tears in dissection.
Grasses rarely have bracts in their inflorescences, but in this alliance the branches are supported by so-called spathas, while the ultimate spatha supporting the partial inflorescence is here called the spatheole. Probably because it is an Old World genus, Themeda is underrepresented in molecular phylogenetic analyses. The spathaceous genera of the AndropogoneaeAnthistiriinae J.Presl sensu Clayton & Renvoize (1986) are not a monophyletic clade (Skendzic et al. 2007 ).
Kellogg & Watson (1993: f. 8) had Themeda in a clade with Apluda, Apocopis Nees, Hyperthelia Clayton, Iseilema, and Pseudanthistiria (Hack.) Hook.f. Skendzic et al. (2007: f. 3) found Themeda in a small clade consisting also of Chrysopogon Trin. (incl. Vetiveria Bory), Heteropogon Pers., and Iseilema. Welker et al. (2015) in a sample study found Themeda and Heteropogon ending up together next to a clade with species of Bothriochloa Kuntze, Capillipedium Stapf, Dichanthium Willemet, and Iseilema.
In the subtribe the inflorescences are composed of single or paired racemes, which in many species of Themeda can attain gigantic proportions and the actual composition is not obvious, obscured by the many spathas and partial branches. Because of the mere size of several meters it is only partially collected. In this alliance the ultimate inflorescence usually consists of two racemes, one more or less sessile/terminal on the peduncle, the other variously stalked. Both at base may have one to several paired spikelets reduced to the glumes, the 'homogamous' spikelets. In Themeda the racemes are perhaps also paired as there are two pairs of opposite involucral (homogamous) spikelets, where distichous ones would be expected in a single inflorescence. I have therefore used the term 'capitule' here. Sometimes (Primothemedae) there is a short distance between the two pairs: one perhaps representing the terminal raceme, the other the lateral one. That this is not an 'easy' character is exemplified by T. quadrivalvis, which Bor in 1960 said has the pairs of spikelets at the same level, but in 1970 with an internode of 5 -8 mm. The first observation is correct and I have never seen any internode that long, it is usually less than 1 mm.
The arrangement of the other spikelets is of the usual andropogonoid type: they are paired with one sessile (bisexual) and one (male) spikelet with a terminal triplet of one sessile and two pedicelled spikelets. In some species only the triad is present.
In T. arguens the involucral and pedicelled spikelets are reduced to a single glume and not very obvious among the close-set spatheoles and fertile florets. One has to know that this is a Themeda to see them, as they are small, membranous. They differ by their apices: oblique and/or erose in the involucral ones, acuminate to aristate in the pedicelled ones.
It is also hard to see whether involucral and pedicelled spikelets have a lemma and palea, as these are very thin and translucent, and usually tightly clasped by the glumes.
The presence of an awn and its length is an important (being easy) character, but not so easy as it is often deciduous and an apparently unawned specimen may have some persistent awns hidden somewhere. It may not be ruled out that in some cases awned and unawned individuals are not actually part of a range of variation of a single taxon. I have my suspicions in T. villosa var. villosa, var. caudata, and var. polyantha.
The sex of the involucral and pedicelled spikelets is often in doubt, too, as the anthers apparently are soon shed. Soaking in water with some detergent is an easy way to reveal them.
Uses
See under the species.
THEMEdA
Themeda Forssk. (1775) Etymology. 'arguens' ('arguo', Lat.), 'reproaching'. Rumphius wrote: "Its use in medicine is up to now unknown, although with the Ternatans there is a childish but common use. When one wants to accuse or reproach somebody else, especially the lovers, or the woman her man, or the man his woman, that one because of the other must suffer some grievance, sorrow, or burden, then they send him a little present wrapped in the spiny spikes of this growth, wanting to let the other know through the name of this herb, that they must suffer some sorrow because of his sake, when they want to make clear this meaning: I must through your will suffer sorrow, then he adds the herb Gratiola or Daun tsjinta (Phyllanthus niruri L.), which with its sad face in the evening means sorrow (the leaves show profound nyctinasty), and add this together with the spikes, which they then send to each other".
Plants annual to perennial. Culms 0.35-2 m long, with a creeping rhizome to tufted. Nodes glabrous. Ligule 1-2 mm long, margin glabrous. Leaves 5 -45 cm by 3.5 -6 mm. Uppermost spatheoles glabrous or white hairy. Peduncle 0.5-2 mm long, extremely short, white hairy. Involucre persistent, involucral spikelets inconspicuous, small, hidden among the spatheoles, pairs inserted at the same level, sterile, lanceolate, 5-9.5 by 0.3-0.5(-1) mm, membranous, 5-7-nerved, glabrous. Fertile spikelets 1, 7-10 mm long (incl. callus), callus 0.8-2 mm long, pilose, hairs brown, 4.5-5 mm long. Lower glumes castaneous, apex truncate, surface distally hispidulous. Awn perfect, 35-120 mm long, column 25-65 mm long (i.s.), geniculate, hairs rufous (i.s.). Anthers 1.5-3 mm long, purple i.s. Pedicel glabrous. Pedicelled spikelets 0-2, 6-9 mm long. Glume apex acuminate to aristate, glabrous (v.v.) . 2n = 20.
Distribution -Andamans to N Vietnam and Australia (W Austr., N Terr., Queensland), Thailand (Eastern: Nakhon Ratchasima; Southwestern: Prachuap Khiri Khan, Rachaburi; Southeastern: Chonburi; Peninsular: Trang). Malesia: Mal. Penins. (Johor, Kedah, Malacca, Negeri Sembilan, Penang, Perak, Selangor), Singapore, Sumatra (Aceh, E-, W Coast), Bangka, Natuna Isl., Java (widespread), Bawean Isl., Madura, Kangean Arch., Lesser Sunda Isl. (Bali, Flores, Komodo, Sumba, Sumbawa, Timor), Anambas Isl., Borneo (W Kalimantan, Pontianak, Sabah), Celebes (Makassar, Manado, Palu), Talaud Isl., Philippines (Luzon, Mindanao, Mindoro), Moluccas (Ambon, Ceram, Ternate), New Guinea (widespread). Introduced elsewhere, e.g. Cuba, Fiji, Jamaica, Puerto Rico, USA (Maryland, Virginia).
Habitat -Very common and widespread weed of sunny, dry roadsides, ruderal places, grassy areas, Tectona-and savannah forest, soil usually less fertile, in open areas often in huge numbers and after withering giving the field a characteristic brown to red glow. 0-1550 m altitude.
Vernacular name -Christmas grass, Lesser tasselgrass, Rumput merak.
Uses -Fodder of less than moderate quality. Young shoots eaten as a sweet-tasting vegetable, also against fever. Decoction of roots as a tonic, blood cleanser, restorer of virility. Leaves used against lumbago, rheumatism. Culms used for bird cages and traps. Inflorescences in dry bouquets. When put in clothing will creep and tickle. See also Etymology.
Collector's notes -Stems solitary to clumped, curved, ascending, purple red. Leaves pale to midgreen. Spatheoles green, often purplish at base. 'Flowers' green, brownish green, pale yellow. Fertile lemma with short brown hairs and longer brown hairs tufted at base. Awns purple, black.
Notes -There is some argument about the lectotypification of Stipa arguens L. The Linnaean collection (not named, but clearly LINN 94.10) was said by Munro (1862) to be Anthistiria ciliata, i.e. T. quadrivalvis, which was subsequently accepted by Merrill (1917) and Henrard (1941) . However, examination by Savage & Hubbard (in litt. to Jansen) and Cope (2000: 246) have shown that it is T. arguens. Merrill (1917: 89) wrote "The Linnean description was manifestly based on the specimen before him [Herb. Linn. 94.10] , not on the Rumphian illustration; and, accordingly, the name should go with the plant he [Linnaeus] described", which seems like an implicit lectotypification. Henrard (1941) was more direct: "this type", and thus may be regarded to have designated it as the lectotype. Others have selected the reference to the Rumphius plate (Backer 1928: 110) .
In S there is an Osbeck specimen without provenance, labelled 'Anthistiria' (and 'A. junghuhnianae') . This may have been seen by Linnaeus and Naezén, and the Linnaean specimen might even be a duplicate, but there is no proof of this.
Themeda arguens var. balinensis would differ by the folded leaf blades, sheaths glabrous but for the pubescent nodes and long-ciliate collar, short panicle with 1-2 few-spikeled clusters, glabrous to sparsely pilose spathes and glumes.
Themeda arundinacea (Roxb.) A.Camus
Themeda arundinacea (Roxb.) A. Camus (1922) Plants perennial. Culms 1-6 m long, tufted. Nodes glabrous. Ligule c. 0.5 mm long, margin glabrous. Leaves 40 -100 cm by 5-25 (or more) mm. Uppermost spatheoles glabrous. Peduncle 3-20 mm long, extremely short to c. 1/2 times as long as the spatheole, glabrous to golden hairy. Capitules long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, sterile to male; lower glumes linear-lanceolate, 12-20 by 1-1.8 mm wide, acuminate, herbaceous, 11-nerved, densely brown to golden hirsute (hairs sometimes bulbous based); upper glumes 3-nerved. Fertile spikelets 1-2, 9 -11.5 mm long (incl. callus), callus 2 -3.5 mm long, hairs brown, 2 -3 mm long; lower glumes yellowish to castaneous, apex truncate, surface hairy all over, hairs white to castaneous. Awn well-developed, usually perfect, 20 -110 mm long, column 20 -80 mm long (i.s.), straight, minutely puberulous (40×!) or scaberulous, hairs white (i.s.). Anthers 3.5 -5.5 mm long, purple (i.s.). Pedicel glabrous. Pedicelled spikelets 2-3, male, 13 -17 mm long; lower glumes apex acuminate, pilose. 2n = 40.
Distribution -N India (Uttar Pradesh to Orissa) to S China (E to Guangxi), Thailand: (Northern: Chiang Mai, Lamphun; Northeastern: Loei; Central: Saraburi; Southeastern: Chantaburi; Peninsula: Krabi); Malesia: Sumatra (E Coast), Mal. Penins. Collector's notes -Culms 2 -3.6 m, stramineous with tan hue, nodes blackish. Leaf 1 m long. Inflorescence pendent, axes pale tan-pinkish. 'Fruits' (= capitules) brown hairy, orange hairy, green. Awns dark brown. Anthers orange. Stigmas purple.
Notes -Andersson mentioned no provenance and no material for his Anthistiria vulpina. Hackel (1889: 673) The taxonomic position of T. subsericans is not quite clear. Because of its similarity to T. arundinacea it has been regarded as 'a hybrid between T. arundinacea and T. villosa in which the spikelets are awned' (Bor 1960: 252) . Jansen (1952: 481) retained it as a distinct variety of T. arundinacea, and Zhao (1998) and Noltie (2000: 820) as a distinct species. The latter thought it to be an 'upland' form of T. arundinacea. I see no good reason to maintain it. Capitules falling as a whole. Involucral spikelets conspicuous, pairs unequally inserted, male; lower glumes linear-lanceolate, 6.5-8.5 by 0.8-1 mm wide, acuminate, herbaceous, 11-nerved (obscured by pubescence), densely brown to golden hirsute; upper glumes 3-nerved. Fertile spikelets 1, 7.3-7.8 mm long (incl. callus), callus c. 1.5 mm long, hairs brown, 1-1.3 mm long; lower glumes yellowish brown, apex acute, surface dorsally, marginally, and distally hairy. Awn absent. Anthers 1.5 -3.5 mm long, purple. Pedicel hairy. Pedicelled spikelets 2, male, 7-9 mm long; pedicel appressed hairy; lower glumes apex acuminate, pilose.
Distribution -Moluccas (Halmahera, Fayaul), Philippines (Batanas Isl., Busuanga, Luzon, Mindanao, Mindoro, Negros, Palawan, Panay, Samar (Suluan Isl.)). Surprisingly, Brass 3518 (A, BO, L) from Tulagi Isl., Solomon Isl., growing here and there along the foreshores, belongs here as well (Reeder 1948: 373) .
Habitat -Open, exposed places, secondary forest, sea shores; 0-2000 m altitude.
Uses -PNH 72644 (Conklin & Rosario) (L) reports 'religious ceremony' in Ifugao, Mt Prov., Luzon; leaves as topical medicine for chest pains (PNH 37923 (Conklin)).
Collector's notes -Stem yellow, up to 2 m. Leaves green above, pale green below. Flowers greenish turning brownish, reddish.
Note - Merrill (1918: 60) thought that Anthistiria gigantea sensu Blanco (1837) would be a misidentification of Saccharum spontaneum L. From Blanco's words, however, it is obvious that he had a Themeda before him, but which one is not clear. Sajise et al. (1974) distinguished 5 taxa in the Philippines.
Themeda idjenensis Jansen
Themeda idjenensis Jansen (1952) Plants perennial. Culms c. 3 m long, tufted. Nodes glabrous. Ligule 2 -3 mm long, margin glabrous. Leaves at least 50 cm by 4-10 mm wide. Uppermost spatheoles glabrous. Peduncle 2-10 mm long, extremely short to c. 1/3 times as long as the spatheole, glabrous or white hairy. Capitules long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, male; lower glumes linear-lanceolate to linear, 12-16 by 1.2-3 mm, acuminate to aristate, herbaceous, 11-nerved, glabrous; upper glumes 3-nerved. Fertile spikelets 1, 10 -11 mm long (incl. callus), callus 1-3 mm long, hairs white, turning brown, 1.5 -5 mm long; lower glumes castaneous, apex acute to truncate, surface dorsally, marginally, and distally puberulous to hairy all over, hairs white. Awn well-developed, 32 -58 mm long, column 16 -33 mm long (i.s.), straight, puberulous or minutely puberulous (40×!) or scaberulous, hairs white (i.s.). Anthers 3.7-7 mm long, purple i.s. Pedicel glabrous to hairy. Pedicelled spikelets 2, male, 10 -16 mm long; lower glumes apex mucronate to aristate, glabrous.
Distribution -E Java (Ijen, G. Semongkrong, Tengger), Lesser Sunda Isl. (Bali: Gilimanuk, Klungkung, P. Menjangan).
Habitat -Grass-and shrub jungle, noted by Van der Paardt (#2, BO) as aggressive and outcompeting other vegetation, on slopes, 10 -1500 m altitude.
Collector's notes -Forming gigantic tufts, close together.
Flowering culms 3.1 m tall, brown green (Rappard # C; L).
Notes -In view of the similarities with e.g. T. arundinacea and T. gigantea the plants are presumably tufted, tall, and have long leaves. The inflorescences are probably also large but collections consist of only parts of them.
The lower glumes of the fertile spikelet appears variable in the colour of the pubescence. Apparently the hairs are snow white when young, and gradually turn brown, but may bleach to white again.
The pedicelled spikelets are sometimes so similar to the involucral ones and inserted so close to them with very brief pedicels, that at first sight they appear to be absent, and that the 6 (!) involucral spikelets are inserted unequally.
The occurrence in Klungkung (bb 12218 (Satridihardjo), BO) is surprising, as it is not so dry there as in the other localities.
Themeda novoguineensis (Reeder) Jansen
Themeda novoguineensis (Reeder) Jansen (1952) Plants perennial. Culms 1.5 -3.5 m long, tufted. Nodes glabrous. Ligule 1-1.2 mm long, margin glabrous. Leaves 38-78 cm by 2-7 mm. Uppermost spatheoles glabrous. Peduncle 5-8 mm long, c. 1/3 times as long as the spatheole, white hairy. Capitules long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, male; lower glumes linear-lanceolate, 6.5 -10 by 1-1.5 mm, acuminate, herbaceous, 11-nerved, glabrous or distally with bulbous based bristles; upper glumes 3-nerved. Fertile spikelets 1, 7-9 mm long (incl. callus), callus 1-2.5 mm long, hairs brown, 1.5 -3 mm long; lower glumes castaneous, apex truncate, surface puberulous. Awn very short (column more or less straight) to well-developed, imperfect or perfect, 8.5-40 mm long, column 7.5-20 mm long (i.s.), straight, puberulous, hairs white (i.s.). Anthers 1.7-4 mm long, purple i.s. Pedicel glabrous. Pedicelled spikelets 2, male, 6-8.5 mm long; lower glumes apex acuminate, glabrous.
Distribution -Malesia: Papua New Guinea (Central Prov.). Habitat -Open grassland in stony riverine plain, Eucalypt savannah, fire resistant. 15 -45 m altitude.
Collector's notes -Tall grass. Strong tussocks, 15-20 cm diam. Culms 3-6, erect or arching, up to more than 3.5 m tall, basal parts distichous. Inflorescence leaning.
Notes -In Papua New Guinea the species is restricted to an area around Port Moresby, Central Prov. Records for Celebes (Henty 1969) and Wetar (Leach & Dunlop 1993) Plants annual (sometimes long-living). Culms 0.1-2 or more m long, tufted. Nodes glabrous. Ligule 1-3 mm long, margin glabrous to ciliolate. Leaves 15-35 cm by 2-6 mm. Uppermost spatheoles glabrous. Peduncle 0.5-3 mm long, extremely short, glabrous. Capitule long-persistent. Involucral spikelets conspicuous, pairs inserted at the same level, sterile or male; lower glumes oblong to lanceolate, 4-7 by c. 1.5 mm, acute or abruptly obliquely apiculate, herbaceous, 9-or 11-nerved, distally or dorsally with bulbous based bristles; upper glumes 3-nerved. Fertile spikelets 1, 4-6 mm long (incl. callus), callus 0.5-1 mm long, hairs brown, 1.7-2.5 mm long; lower glumes brown to castaneous, apex truncate, surface smooth, puber ulous or distally hispidulous. Awn well-developed, perfect, 30-50 mm long, column 13-21 mm long (i.s.), geniculate, hairs white (i.s.). Anthers 1.3-3 mm long, purple, orange, or yellow i.s. Pedicel glabrous. Pedicelled spikelets 2, sterile or male, 4-7 mm long, lower glumes apex acuminate to aristate, glabrous. 2n = c. 40.
Distribution -Sikkim, CE India (East from Madhya Pradesh) to S China; Thailand (Northern: Kamphaeng Phet). In view of the large disjunction in distribution, I suspect introduction also in Malesia: Lesser Sunda Isl. (Sumba, Timor). Reported for Papua New Guinea (Lazarides 1980, but no specimens seen, not in Henty 1969) . Sometimes introduced at an early date elsewhere in pasture seed, birdseed, hay, etc. Argentine, N Australia, Cuba, Dominican Republic, Guadeloupe, Fiji, Iraq, Lebanon, Madagascar, Mauritius (Île de France, e.g. Sieber 1821-1823, ? Joseph Martin for Thouin 1788), New Caledonia, Réunion ('Bourbon', e.g. Boivin 1846 -1852), Seychelles, Socotra, USA (e.g. California, Florida, Kansas, Louisiana), etc. Reported for Pakistan, but not there (Cope 1982: 316) .
Habitat -Savannah, grasslands (where it can form dense monocultures), roadsides, gardens, sugarcane fields, orchards, fire resistant, from dry (375 mm/a) to wet (4500 mm /a) areas, favouring soils with medium-textured surfaces (sandy), 200-600 m altitude.
Uses -Used as a minor fodder grass, in birdseed mixtures (Towne & Barnard 2000) . Regarded as a noxious weed in e.g. Australia, as it can outcompete native species, decrease animal productivity (vigorous and low palatability), and increase fire hazards (Keir & Vogler 2006 ).
Collector's notes -Orange red or golden when mature. Panicles reddish, brownish. Spatheoles green, often reddish brown.
Vernacular name -Grader grass, also Habana grass, Kangaroo grass, Oatgrass.
Notes -In some places, e.g. the Levant and possibly elsewhere, confused with T. triandra, whereby the delimitation and distribution is uncertain and needs special attention.
Because T. triandra is so common in Malesia, this species is easily overlooked. The differences are few, but clear and appear to be constant. One would be tempted to regard this as a subspecies or variety of it. I have refrained from doing so here, also because of the economic importance of T. quadrivalvis.
Themeda triandra Forssk.
Themeda triandra Forssk. (1775) 178. -Themeda polygama J.F.Gmel. (1791) 149, nom. superfl. -Anthistiria forskalii Kunth (1829) Plants perennial. Culms 0.3-2 m long, solitary or tufted. Nodes glabrous. Ligule 0.5 -1.5 mm long, margin glabrous. Leaves 8 -65 cm by 1.5 -4(-10) mm wide. Uppermost spatheoles glabrous or with some bulbous based bristles. Peduncle 1-5 mm long, extremely short, glabrous or apically white setose. Capitule long-persistent. Involucral spikelets conspicuous, pairs inserted at the same level, sterile or male; lower glumes lanceolate, 7-14(-20) by 1-2 mm wide, acuminate, chartaceous, (9-)11-nerved, glabrous or densely white hirsute; upper glumes 3-nerved. Fertile spikelets 1, (5-)7-8 mm long (incl. callus), callus 0.7-3 mm long, hairs brown, 3-4.5 mm long; lower glumes castaneous, apex truncate, distally hispidulous. Awn well-developed, perfect, 30-60 mm long, column 16-30 mm long (i.s.), straight or geniculate, hairs white (i.s.). Anthers 2-3(-5.25) mm long, purple i.s. or yellow i.s. Pedicel glabrous. Pedicelled spikelets 0-2, sterile or male, 6-9(-11) mm long. Lower glumes acuminate to aristate, glabrous or rarely distally with some bulbous based bristles. 2n = usually 20, but many other numbers have been counted, up to 110.
Distribution -Widespread, S Africa to Australia (incl. Tasmania); Thailand (Northern: Chiang Mai, Chiang Rai, Lampang; Northeastern: Nakhon Phanom; Southwestern: Kanchanaburi, Rachaburi; Central: Phra Nakhon Si Ayutthaya, Saraburi); Malesia: Sumatra (W Coast: Padanglawas), Java (W: only around Cikadal, here and there in Central and East), Madura, Lesser Sunda Isl. (Flores, Sumba, Timor, Wetar), Celebes (Manado, Makassar), Philippines (Batanes Isl., Busuanga Isl., Golo Isl., Luzon, Mindanao, Mindoro, Semirara Isl.), Moluccas (Buru), New Guinea (throughout, fide Henty 1969, but very few specimens seen, e.g. Morobe Prov.).
Habitat -Open grassy areas, roadsides, e.g. with Imperata, shrubby jungle, in deciduous dipterocarp-oak forest, Eucalypt and Casuarina savannahs, often on less fertile soil with a strong dry monsoon, locally dominant, fire resistant, 0-2200 m altitude.
Collector's notes -Densely tufted, stramineous, reddish brown. Culms erect, yellowish-green or -brown, pale purple, waxy underneath the nodes. Leaves glaucous or dull green above, pale green below. Inflorescences nodding. Spathas glaucous, often with purple base. 'Flowers' brown, reddish. Involucral spikelets glaucous, pale green, apex sometimes purplish. Awns maroon, glossy black.
Uses -In Java only when young regarded as a moderate fodder, yet esteemed in Australia and South Africa. Grain edible. Not very suitable for paper making. Because of the various colours of the leaves, some cultivars are used as ornamentals, from where they may escape.
Vernacular names -Kangaroo grass, Red oat grass, Rooigras.
Notes -Hackel created an impressive confusion by the use of the epithet 'forskalii ' with 10 varieties and 7 subvarieties. Camus (1920a) recognised even 13 and 7, respectively. These are mainly based on pubescence. The involucral spikelets may bear bulbous based bristles in the upper part, but a special status for the bristled ('vulgaris') and non-bristled ('imberbis') forms does not seem warranted ('idle', Bor 1960: 254; 'of little value', Clayton & Renvoize 1982: 831) as both seem to occur over the whole range.
The pedicelled spikelets are often absent, even in the same specimen. Clayton & Renvoize (1982) twice depict only a single pedicelled spikelet. This I have never seen.
Themeda villosa (Poir.) A.Camus
Themeda villosa (Poir.) A. Camus (1922) 364 [incl. var. typica A.Camus, nom. inval.]; T. Durand & B.D.Jacks. ex Ridl. (1925) 
a. var. villosa
Plants perennial. Culms 1.5-3.5 m long, tufted. Nodes glabrous. Ligule c. 1.5 mm long, margin glabrous to ciliolate. Leaves 100-250 cm by 6.5 -20 mm. Uppermost spatheoles glabrous. Peduncle 8 -15 mm long, usually c. 1/2 times as long as the spatheole, rarely less, white hairy. Capitule long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, male; lower glumes linear-lanceolate, (6 -)8 -21 by 1-2 mm, acuminate, herbaceous, 11-nerved, scaberulous or dorsally with some long hairs; upper glumes 3-nerved. Fertile spikelets 2-3 (rarely 1 or 4), 9.5-12.5 mm long (incl. callus); callus 1.5-3 mm long, pilose, hairs brown, 1.5 -2 mm long; lower glumes castaneous or brown or yellowish, apex truncate, hairs castaneous. Awn (careful: sometimes early deciduous!) or very short (column more or less straight) or well-developed (exceptionally well-developed with a contorted column), imperfect to perfect, absent or very short, column more or less straight, usually imperfect, rarely well-developed and column contorted, 0(-32) mm long, column 0-14 mm long (i.s.), scaberulous, hairs white or rufous (i.s.). Anthers 2.5 -3.2(-7) mm long, purple i.s. Pedicel appressed hairy. Pedicelled spikelets 3 -4, male, 11-19 mm long; lower glumes apex acuminate, glabrous to minutely puberulous. 2n = 20, 32.
Distribution -NE India (E from Bihar), Nepal to Tibet and S China (E to Hubei), Nicobars, Thailand (Northern: Chiang Mai; Southwestern: Rachaburi; Peninsular: Nakhon Si Thammarat, Narathiwat, Songkhla, Trang); Malesia: Malay Peninsula (widespread), Singapore, Sumatra (Aceh, E-, W Coast, Lampong, Palembang, Riau), Lingga, Bangka, Java (mainly in the West), Madura, Borneo (widespread, rare), Celebes (widespread, rare), Philippines (Cebu, Mindanao, Negros, Palawan, rare), Lesser Sunda Isl. (Bali, Flores, Komodo, Sumba, Sumbawa, Timor), Moluccas (Buru), Papua New Guinea (Vogelkop: Kaimana). Introduced elsewhere as an ornamental, e.g. Hawaii, Sri Lanka.
Habitat -Sunny roadsides, sandbanks, river banks, grass jungles, abandoned fields, sometimes dominant, Eucalypt savannah, 0-1700 m altitude. Lörzing (6630, BO) noted that it did not occur on peat but was plentiful on volcanic rock, whereby one might tell the geological formation from its occurrence.
Vernacular name -Silky kangaroo grass. Uses -Young shoots produce a sweet vegetable; used against cough; young marrow used to prevent infection of fresh ear holes; internodes formerly used as shafts for dip pens; leaves for roofing; clumps used as living hedges. Ash used as fertiliser. Occasionally planted as an ornamental, but because it is fertile, it may spread and become weedy.
Collector's notes -Tufts 2 -3.5 m tall, nodding. Plants perennial. Culms 1-6 m long, tufted. Nodes glabrous or pilose. Ligule 0.7-2 mm long, margin ciliolate to setose, sometimes fimbriate. Leaves 20-150 cm by 2.5-16 mm. Uppermost spatheoles glabrous. Peduncle 11-35 mm long, c. 1/3 to c. 1/2 times as long as the spatheole, glabrous or white hairy. Capitule long-persistent. Involucral spikelets conspicuous, unequally inserted, male; lower glumes linear-lanceolate to linear, 11-15(-21) by 1.5 -2 mm, acuminate, herbaceous, 11-nerved, glabrous, scaberulous, minutely puberulous, or dorsally with some long hairs; upper glumes 3-nerved. Fertile spikelets 2-3, 6-11.5 mm long (incl. callus); callus 1-2(-3) mm long, pilose, hairs white, gold, or brown, 1-2 mm long; lower glumes yellowish, apex obtuse to truncate, surface hairy all over, spikelets hairs white, golden, or castaneous. Awn well-developed (column contorted), perfect, 23-60 mm long, column 12-37 mm long (i.s.), straight, puberulous, hairs white (i.s.). Anthers 2-6(-7.5) mm long, purple or orange i.s. Pedicel glabrous or hairy. Pedicelled spikelets 3-4, male, 8.5-15(-19) mm long, lower glumes apex acuminate to caudate, glabrous or sparsely pilose.
Distribution -Sikkim, Bhutan, N India (E from Madhya Pradesh) to E China (E to Zhejiang), Taiwan, to New Caledonia, Thailand: Northern: Chiang Mai; Northeastern: Loei; Southwestern: Kanchanaburi; Peninsular: Pattani; Malesia: Malay Peninsula (Kelantan, Pahang), Singapore, Sumatra (E Coast, Riau), Bangka, Borneo (S. Kalimantan, Sabah), Celebes (Central: Singkalong; Southeast: Kendari).
Habitat -Roadsides, grassy slopes, locally dominant on better soils, 10-1950 m altitude.
Collector's notes -Very tall grass, 1.5-6 m tall, tufted. Inflorescences secund, pendulous, green. Awns brown. Anthers yellow.
Note -This is a puzzling taxon rather rare in the herbarium, but widely distributed. The floral dimensions are very variable. The type specimens have exceptional larger parts. It would seem that the variety is merely the awned form of T. villosa s.str., but the overall aspect of the spikelets, hard to bring under words, is different. Plants perennial. Culms 2 -5 m long, tufted. Nodes glabrous. Ligule 0.5 -1.5 mm long, margin glabrous to ciliolate. Leaves up to 100 cm by 3 -15 mm. Uppermost spatheoles glabrous. Peduncle 10 -14 mm long, c. 1/3 to c. 1/2 times as long as the spatheole, white to golden hairy. Capitules long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, sterile or male; lower glumes linear-lanceolate, 8 -15 by 1-1.5 mm, acuminate, herbaceous, 11-nerved, more or less densely brown to golden hirsute (hairs sometimes bulbous based); upper glumes 3-nerved. Fertile spikelets 2 -3, 8 -11.5 mm long (incl. callus), callus 1.5 -2.5 mm long, hairs brown, c. 2 mm long; lower glumes castaneous, apex truncate, surface laterally hairy to hairy all over, hairs castaneous. Awn absent to short, imperfect, 0 -30 mm long, column straight or geniculate, puberulous, hairs rufous (i.s.). Anthers 3-6 mm long, purple (i.s.). Pedicel appressed hairy. Pedicelled spikelets 3-4, male, 11-14 mm long, lower glumes apex acuminate to aristate, minutely puberulous and pilose. 2n = 20.
Distribution -NE India (E from Assam) to N Queensland (Moa Isl., Torres Str.), Solomon Isl., Vanuatu; Thailand: Northern (Chiang Mai), Malesia: Sumatra (Riau), Malay Peninsula (Pahang), Lesser Sunda Isl. (Alor, Flores, Sumbawa, Timor, Wetar), Borneo (Pontianak, Sabah, Sarawak), N Celebes, Talaud Isl., Philippines (Bohol, Mindanao, Palawan), Moluccas (Ambon, Halmahera), New Guinea (widespread).
Habitat -(Eucalypt) savannah, gravel bars in river, grass jungles, fire resistant, 0 -1450 m altitude.
Uses -Sometimes grown as an ornamental. Collector's notes -Culms 3 -3.5 m long. Internodes 35 cm long. Leaf sheath 13 cm long; blade 1 m long. Lemma (= lower glumes of involucre) with orange hairs. Palea (? = upper glumes of involucre) glabrous. Anthers orange, pendulous. Stigma purple, pilose.
Notes -Thought by Bor to be a hybrid between T. arundi nacea and T. villosa in which the awn is missing (Bor 1960: 251) , but many specimens, incl. the type have at least some awns up to 30 mm long. Perhaps the notion that this would be a hybrid was possibly prompted by its morphologically intermediate position. I have found no reports on hybridisations in Themeda. Noltie (2000: 822) has suggested that it might be a form of T. subsericans, here regarded as a synonym of T. arun dinacea.
The difference with var. villosa is slight, but apparently constant. Plants perennial. Culms 0.2-0.6 m long, tufted. Nodes glabrous. Ligule 0.5-1 mm long, glabrous to setose. Leaves 3-13 cm by 2-6 mm. Uppermost spatheoles glabrous. Peduncle 7-14 mm long, c. 1/2 times as long as the spatheole, glabrous or white hairy. Involucre persistent. Involucral spikelets conspicuous, pairs unequally inserted, with 2 glumes and 1 lemma, male; lower glumes linear-lanceolate to linear, 9 -14 by 1-2 mm, acuminate, herbaceous, 11-nerved, glabrous; upper glumes 3-nerved. Fertile spikelets 2, 4.5-8.5 mm long (incl. callus), callus 1-1.5 mm long, hairs white, 1-2 mm long; lower glumes yellowish brown, apex obtuse, surface smooth and distally hispidulous to white hairy all over. Awn perfect, 20-40 mm long, column 12-20 mm long (i.s.), straight, puberulous, hairs white (i.s.). Anthers 3-4 mm long, purple or orange. Pedicelled spikelets 3, male, 8-12 mm long; pedicel glabrous to laterally appressed hairy; lower glumes apex acuminate, glabrous.
Distribution -Sikkim, Nepal, NE India (Khasia. Not in Shukla 1996), Thailand (Northern: Chiang Mai), S China (Guizhou, Sichuan, Xizang, Yunnan).
Ecology -Mountain slopes, rocky places, fire prone grassy area in mixed primary evergreen hardwood and pine forest; 1100-3400 m altitude.
Collector's notes -Culms tufted, dull violet reddish. Blades green on both sides. Glumes green to violet reddish.
Notes -The collection from Chiang Mai (Maxwell 92568, CMU, L) is a new record for Thailand.
Two forms apparently appear to be present differing mainly in the pubescence of some inflorescence parts, which have been merged above:
-. Peduncle of raceme glabrous. Fertile spikelets 4.5-6.5 mm long (incl. callus), callus hairs c. Capitules bi-or ternate, reflexed, long-persistent. Involucral spikelets conspicuous, pairs unequally inserted, male; lower glumes linear-lanceolate, 6-9 by 1-1.4 mm, acutish, herbaceous, 9-nerved, glabrous, keels distally setose; upper glumes 3-nerved. Fertile spikelets 2, 6.5-7 mm long (incl. callus), callus 1.5-2 mm long, pilose, hairs whitish, c. 2 mm long; lower glumes yellowish, apex truncate, glabrous, keels distally setose. Awn well-developed, perfect, 35-42 mm long, column 21-23 mm long (i.s.), geniculate, setulose, hairs white (i.s.). Anthers 2-3 mm long, purple i.s. Pedicel laterally setose. Pedicelled spikelets 4, male, 6.5-7 mm long, lower glumes apex acute to aristulate (arista up to 2 mm long), glabrous, keels distally setulose.
Distribution -Only known from the type: Laos, Champassak Prov., 55 km from Pakson(g), at Tateng, Plateau des Boloven(s), 13 Nov. 1938 .
Habitat -Not recorded. The plateau is at 1000-1200 m altitude.
Note -This is a most curious species, especially because of the paired to ternate, reflexed spikelets at the end of the peduncle, unique in the genus. Also, the distally setose keels of the glumes have not been seen elsewhere. 
